The rate of decomposition of calcite powder in vacuum has been measured by the Langmuir and Knudsen methods. Measured pressures in effusion cells in the absence of additives approach the equilibrium value. The Langmuir experiments gave an apparent equilibrium co 2 pressure -3 x 10-4 times the known pressure for the reaction. It is suggested that the co 2 is in equilibrium with the calcite, but the CaO is not. In Langmuir experiments 10 wt.% LiCl does not increase the initial decomposition rate. In the Knudsen cells, 10 wt.% LiCl can increase the initial rate by >2x.
I. INTRODUCTION
Three carbonate decomposition reactions studied in our 1aboratory 1 -4 proceed at rates only 10-4 to 10-5 times rates that are theoretically possiblee If effective decomposition catalysts can be found, such commercially important materials as CaO and MgO might be produced by decomposing carbonates at considerably lower temperatures than presently required, with significant savings in energy.
Hildenbrand and co-workers recently succeeded in catalyzing MgS0 4 decomposition. They attributed the enhanced decomposition rate when Pt or Fe 2 o 3 were present to increased rates of conversion of so 3 (g) Table I . The internal porosities of the particles seen by SEM are known to be of the order 'of 50% , 13 but the pores are too small to resolve with the SEM. Figure 6 shows the very different morphology of the low surface area CaO produced when decomposition occurred in the presence of LiC1, and when heating was continued to vaporize all LiCl from the samples.
The surface area of this material is -1 m 2 tg, so low that internal porosity must be negligible. The XRD patterns are characteristic of a well-crystallized CaO.
The increase in crystallinity and reduction in surface area of It is surprising that LiCl causes such a dramatic change in the morphology and crystallinity of CaO at temperatures as low as 600-7oo·c.
To determine whether calcite or co 2 is necessary to the recrystallization process, a sample of CaO of 90 m 2 tg surface area was heated 1n vacuum 1n the presence of 10 wt.% L1C1 for a period comparabl~,
with that required to decompose a calcite sample. SEM photographs of the product CaO after elimination of the LiCl by continued heating (Fig. 7) show particles which have shapes like those of the original high-surface ..... 
